Structural parameters modulating the cellular uptake of disulfide-rich cyclic cell-penetrating peptides: MCoTI-II and SFTI-1.
Peptides are emerging as a new class of therapeutics due to their high potency and specificity for a range of targets, including the inhibition of protein-protein interactions. Disulfide-rich cyclic peptides, in particular, have attracted much attention in drug design due to their ultra-stable structure. Moreover, some of them have been shown to internalize into cells, which makes them potential scaffolds to deliver pharmaceutically bioactive sequences to intracellular targets. Here we examined the effects of structural modifications on the cell-penetrating properties of two disulfide-rich cyclic cell-penetrating peptides, Momordica cochinchinensis trypsin inhibitor II (MCoTI-II) and sunflower trypsin inhibitor-1 (SFTI-1). We found that the cellular uptake of MCoTI-II can be improved by increasing the overall positive charge of the native sequence. On the other hand, mutations to SFTI-1 did not significantly influence its cellular uptake, suggesting a non-specific endocytosis-dependent mechanism of cellular uptake. This study provides an understanding of the structural features affecting the internalization of MCoTI-II and SFTI-1, and hence provides a guide for the development of these disulfide-rich cyclic scaffolds into potential drug leads.